UV-dependent alternative splicing uncouples p53 activity and PIG3 gene function through rapid proteolytic degradation.
The p53-inducible gene 3 (PIG3) is a transcriptional target of the tumor suppressor protein p53 and is thought to play a role in apoptosis. In this report, we identify a novel alternatively spliced product from the PIG3 gene that we call PIG3AS (PIG3 alternative splice). PIG3AS results from alternative pre-mRNA splicing that skips exon 4 of the five exons included in the PIG3 transcript. The resulting protein product shares its first 206 amino acids with PIG3 but has a unique 42-amino acid C terminus. In unstressed cells and after most DNA damage conditions that induce transcription from the PIG3 gene, production of the PIG3 transcript dominates. However, in response to UV light, pre-mRNA splicing shifts dramatically in favor of PIG3AS. Unlike the PIG3 protein, the PIG3AS protein is rapidly degraded with a short half-life and is stabilized by proteasome inhibition. Our results illustrate the first example of an endogenous, UV-inducible, alternative splicing event and that control of the splicing machinery is involved in the cellular DNA damage response. They also suggest that rapid proteolytic degradation represents a cellular mechanism for uncoupling p53 activity from PIG3 gene activation that is independent of promoter selectivity.